Turner syndrome (TS) is the most common form of chromosomal hypogonadism in women. Clinical features are correlated with the haploinsufficiency of X genes which produces a precocious ovarian degenerescence, sexual hormones secretion deficiency and primary sterility. The review of medical literature reported 87 patients with different cytogenetic form of TS that have 185 pregnancies. In 45,X/46,XX women were described 61 pregnancies in 32 patients. In X homogeneous monosomy were described 43 pregnancies in 21 patients followed by X trisomy mosaicism which was identified in 9 women with 45,X/47,XXX formula (20 pregnancies) and at 11 patients was described 45,X/46,XX/47,XXX formula (35 pregnancies). An increased risk for abnormal pregnancies was proved by frequent miscarriages: 30 cases in 45,X/46,XX, followed by 16 in 45,X/46,XX/47,XXX and 13 in X homogeneous monosomy. Other possible gestational complications in patients with TS could be: dissection of aorta, endocrine diseases (diabetes mellitus, hypothyroidism), arterial hypertension and eclampsia, dystocia. The spontaneous menarche and pregnancy in TS patients are rare events, and usually the gestation is marked by obstetrical complications. The patients with 45,X/46,XX chromosomal formula have the highest risk for chromosomal abnormality in foetus and for miscarriage. The worst prognosis was cited for TS patients with partial X monosomy.
INTRODUCTION
Turner Syndrome (TS) a common form of hypogonadism in women -1/2.500 female newbornis produced by X monosomy. Chromosomal analysis could reveal: homogeneous X monosomy (53.33% of cases), X monosomy mosaicism (22.52% of cases) partial X monosomy (20.36% of cases) or other forms (3.79% of cases) (1) . Phenotype is correlated with haploinsufficiency of X genes that are not inactivated by heterochromatinization. The absence of the second gonosome produces ovarian degenerescence with oestrogen/ progesterone deficiency and absence of oocytes with definitive sterility. Studies on TS patients have shown that pubertal development and ovarian function can sometimes be normal, with development of mammary glands in 25% of patients and spontaneous menarche in 3% of cases with homogeneous X monosomy and 10% of cases with X monosomy mosaicism. These women present usually secondary amenorrhea, with progressive degradation of functional ovarian tissue. Under these circumstances, the spontaneous pregnancy in a woman with TS is a rarely event. Until the introduction of in vitro fertilization techniques (IVF), there were cited fewer than 200 pregnancies in women with TS (1-3). We made a metaanalysis of reports concerning pregnancies in Turner syndrome.
PUBERTY CHANGES IN TURNER SYNDROME
The pregnancy in TS is a rare event, 85% of patients have not pubertal development and 98% of them are sterile (1) . Low reproductive potential in TS is correlated with ovarian dysgenesis induced by X monosomy.
A retrospective study on 522 TS patients confirmed spontaneous menarche in 84 cases (16.1%), but only three spontaneous pregnancies (2) . Other study showed a spontaneous menarche in 10% of homogeneous X monosomy, in 15.62% of women with X isochromosome or X ring chromosome, in 43 .18% of patients with X monosomy mosaicism, in 78.51% of TS with deletion on X chromosome, but menarche was absent in all cases with marker chromosome or mosaicism with Y chromosome (3 Only seven presented a spontaneous pregnancy (finished by spontaneous abortion). They found that sex chromosome mosaicism below 30% has no impact on the ovarian reserve of females, but mosaicism increases risk for miscarriage (6) .
A recent study of Mohamed et al. (2015) analyzed a cohort of 42 patients with Turner syndrome with spontaneous puberty and showed that in mosaic form of X monosomy the spontaneous puberty is more frequent than in cases with homogeneous X monosomy (61.9% vs. 36.8%). Also, the menarche was more frequent in mosaic form of X monosomy (6 vs. 3 cases) one of these women having two spontaneous pregnancies (7).
SPONTANEOUS FERTILITY IN TURNER SYNDROME
Dewhurst reviewed pregnancy in TS and identified 7 pregnancies in 5 women with X homogeneous monosomy, 18 pregnancies in patients with 45,X/46,XX mosaicism, 6 pregnancies in 3 women with 45,X/47,XXX mosaicism and 23 pregnancies in 7 women with 45,X/46,XX/47,XXX mosaicism. Pregnancies were abnormal in 31 cases and normal in 23 women (8) . Tarani et al. (1998) presented six cases of women with TS that have 13 pregnancies, finished by six abortions and eight live-births. The review of literature made by Tarani et al. (1998) indicated that 29% of pregnancies in women with TS ended in spontaneous abortion, 7% led to the perinatal death of the foetus, 20% gave birth to malformed babies and in 38% of cases healthy children were born (9) . Elsheikh et al. (2002) reviewed 154 pregnancies in women with TS and identified 32 pregnancies in 16 women with 45,X (14 normal, 15 miscarriages, 3 with congenital or chromosomal anomalies), 104 pregnancies in 49 women with X monosomy mosaicism (39 normal, 39 miscarriages and 26 with congenital or chromosomal anomalies), 12 pregnancies in 7 patients with X ring chromosome (5 normal, 1 miscarriage and 6 with congenital or chromosomal anomalies) and 6 pregnancies in 3 patients with X deletions (1 normal, 2 miscarriages and 6 with congenital or chromosomal anomalies) (10) . Sybert (2002) analysed the reproductive potential of 222 patients with different forms of X monosomy. In 45,X/47,XXX mosaicism spontaneous puberty was present in 75% cases and spontaneous pregnancies were identified in 50% of cases. In women with 45,X/46,XX/ 47,XXX mosaicism the spontaneous puberty was found in 68.08% cases and the spontaneous pregnancies registered in 44.68% of cases. The 45,X/46,XX mosaicism was characterized by spontaneous menarche in 34% cases and spontaneous pregnancy in 19% of cases. The worst prognosis was in homogeneous X monosomy: spontaneous menarche in 11% of cases and only one pregnancy (0.8% of cases) (11) .
A study based on Danish Cytogenetic Central Register included 410 women with TS in the fertile age. The chromosomal formulas were: 45,X (49%) 45,X/46,XX (19%) other X monosomy mosaicism (23%) and partial X monosomy (9%). 62 spontaneous pregnancies were identified in 31 women (7.6%): 27 women with X monosomy mosaicism, and four women with partial X monosomy. In women with 45,X/46,XX formula, 48% had the X monosomy in less than 10% of the analyzed cells (12) . The pregnancy was noted only in two women, both with induced puberty and 45,X/46XX mosaicism. One pregnancy was obtained spontaneously, but finished at 30 weeks of amenorrhea by in utero death (without chromosomal analysis). The other was obtained by FIV with oocyte donation (16) .
Search of PubMed using terms "TS and pregnancy" revealed 909 indications between 1956 and 2015. Only 78 of them provide direct information about pregnancy in TS and 57 articles were reviews regarding TS. Overall, we identified 51 articles describing pregnancies occurred in TS patients. Using all sources of documentation we found information about only 87 TS cases which developed spontaneous pregnancy and had a total of 185 pregnancies (Table 1) (2, .
Majority of pregnancies were present in 45,X/46,XX women (61 pregnancies in 32 women) followed by X homogeneous monosomy (43 pregnancies in 21 patients). X trisomy mosaicism was identified in 9 women with 45,X/47,XXX formula (20 pregnancies) and in 11 patients with 45,X/46,XX/47,XXX (35 pregnancies) . The pregnancy in partial X monosomy was rare: 11 pregnancies in 6 cases with X ring chromosome, 7 pregnancies in 4 cases with X deletion, 1 pregnancy in a psuIdic(Xq) and 1 pregnancy in an unbalanced complex (X;Y) translocation. In one case with unspecified X structural chromosomal anomaly the woman has a daughter with the same anomaly. In one case with 45,X/46,XY/47,XYY mosaicism the patient has two normal girls. In one case with 45,X/46,X,add(X)(q26) mosaicism the patient has two girls with 47,XX,add(X)(q26)mat chromosomal formula. The history of pregnancies in X monosomy cases is summarized in Table 1 (2, 16-89) and Table 2 (2, .
The data of Table 1 (90) . A similar conclusion was found Homer et al. (2010) that showed that sex chromosome mosaicism below 30% has no impact on the ovarian reserve of females, but mosaicism increases risk for miscarriage (6) . The presence of 45,X/46,XX mosaicism increases the probability of spontaneous menarche and pregnancy in TS. The study of Castronovo et al. (2014) that used multiple cytogenetic and molecular analyses in TS, showed that in 4 from 5 cases with 45,X/46,XX chromosomal formula the menarche appeared spontaneously, while this feature was rare in X homogeneous monosomy (2 patients from 31 cases) and absent in all 8 cases with X partial monosomy (91). Hewitt et al. (2013) indicated that ovaries of women with TS could produce the oocyte only if they contain germ cells with 46,XX chromosomal formula, and this situation is likelihood even if blood karyotype is 45,X. Actually, the majority of women with Turner syndrome present a somatic mosaicism with the absence of second gonosome in blood cell line (92) . This could represent an explanation for cases with Turner syndrome, 45,X chromosomal formula in blood line cell, but with multiple pregnancies, like patients reported by Mortensen et al. (2010) (83) .
The data of Table 1 show that in opposition with 45,X/46,XX mosaicism, and somewhat paradoxically the women with X homogeneous monosomy have a great probability to have a healthy child. Thus, from 42 pregnancies only 5 were with chromosomal abnormalities in offspring: 21 trisomy (1 case) and different types of X monosomy (2 cases -45,X, 1 case -46,X,del(X), 1 case -45,X/46,X,r(X)).
Probably the partial X monosomy has the worst prognosis and increases risk for abnormal offspring. Thus, 7 from 11 pregnancies in women with X ring chromosome were abnormal (2 miscarriages and 5 with X ring chromosome). Similarly, in 5 from 7 pregnancies of women with X deletion partial monosomy was described.
In the last 20 years, the natural evolution of Turner syndrome was modified by application of IVF techniques with cryopreserved or donated oocytes. The study of such pregnancies allowed new information like high risk for different obstetrical complications: aortic dissection (150 times higher than in general population) arterial hypertension, preeclampsia/eclampsia, gestational diabetes and hypothyroidism. Other problem is dystocia link to short stature and uterine hypoplasia (or congenital anomalies of uterus) so that optimal conduit is the birth by caesarean section. Women with TS who conceive using their owning oocytes have supplementary risk for chromosomal abnormality in foetus (93) (94) (95) . In addition, the cardiovascular complications, like aortic dilatation (above 25 mm/m) aortic coarctation, arterial hypertension and history of cardiovascular surgery, represent absolute contraindications for pregnancy in Turner syndrome (96) .
In conclusion, the spontaneous menarche and pregnancy in TS patients is a rare event, and usually the gestation is marked by different obstetrical complications. The prognosis of pregnancies in patients with Turner syndrome is correlated with the type of chromosomal abnormality. The women with homogeneous X monosomy -45,X -present a reduced probability to have a pregnancy, but in the majority of cases the foetus will be normal. In opposition, for the TS patients with 45,X/46,XX chromosomal formula the probability of pregnancy is higher, but they present also a higher risk for chromosomal abnormality in foetus and miscarriage. The worst prognosis was cited for TS patients with partial X monosomy generated by unbalanced structural abnormalities of X chromosomes. In these cases, the number of pregnancies was very low and usually the foetus had an unbalanced chromosomal abnormality. The evolution of pregnancy in TS patients is complicated frequently by spontaneous abortion, arterial hypertension and aortic dissection. Thus, any pregnancy in a woman with TS must be considered a high risk pregnancy and need special attention from the obstetricians.
